Abstract: This study revisits the relationship between defence spending and economic growth using Keynesian model in Pakistan by applying ARDL bounds testing approach to cointegration for long run and error correction method for short span of time. Empirical evidence suggests a stable cointegration relationship between defence spending and economic growth. An increase in defence spending retards the pace of economic growth confirming the validation of Keynesian hypothesis in the country. Current economic growth is positively linked with economic growth in previous period while rise in nonmilitary expenditures boosts economic growth. Interest rate is inversely associated with economic growth. Finally, unidirectional causality running from military spending to economic growth is found.
I. Introduction
The study revisits the impact of defence spending on economic growth using augmented Keynesian model in long-and-short runs in case of Pakistan. Existing literature highlights two main channels through which defence spending affects economic growth. On the one hand, in Keynesian view, an increase in military spending increases the aggregate demand by stimulating output, employment and hence economic growth. Additionally, an increase in human capital due to military spending through education and technological guidance seems to have positive spill-over effects and increases the expenditures on research and development activities for civilians. On the other hand, neoclassical model argues that an increase in military spending means shift of resources away from private sector resulting in reduced private spending. This seems to crowd-out both public and private sector investments which declines economic growth (Sandler and Hartley, 1995) . The public sector uses resources inefficiently while private firms are relatively more concerned about the cost of production. Gupta et al. (2004) have empirically validated that low military expenditures are associated with high economic growth through increased capital formation.
Studies focusing on high and low income countries have shown that higher military spending is associated with low investment, employment and hence with low rate of economic growth [Smith, (1977) ; Boretsky, (1975) ; Sivard, (1977) ; , Ocal and Brauer (2007) and Smith and Tuttle (2008) ]. In contrast, positive effect of defence spending on economic growth was also found by Benoit (1973) The current study is a valuable contribution to existing literature for four main reasons.
Firstly, the study reinvestigates the impact of military spending on economic growth both for long run and short run using Keynesian model over the period of 1972-2009. Secondly, ARDL bounds testing approach is applied to examine cointegration among variables which is not used in the existing literature on military spending and economic growth in case of Pakistan. Thirdly, the study uses Ng-Perron (2001) unit root test which provides reliable and consistent results as compared to the other traditional unit root tests such as ADF, P-P and DF-GLS. Finally, VECM ganger causality is employed to detect the direction of causality between defence spending and economic growth.
The rest of study is organised as following: section-II contains the review of literature on relationship between defence spending and economic growth. Modelling framework and data is explained in section-III while section-IV explains the estimation strategy. The empirical evidence on relationship between defence spending and economic growth is discussed in section-V and conclusions and policy implications are drawn in final section.
II. Literature Review
The dawn of 1970s is marked with great attention of researchers to examine the impact of defence spending on economic growth. Benoit (1973 Benoit ( , 1978 focused on this particular issue in his landmark studies and later on, many researchers investigated the relationship between defence spending and economic growth and provided mixed evidence 1 . 
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The relationship between defence spending and economic growth was initially investigated by Benoit, (1973 Benoit, ( , 1978 and positive impact of military expenditures on economic growth through positive spill-over effects was validated. Later on, Kennedy (1974); Deger, (1986); Kollias, (1995); Sezgin, (1997 Sezgin, ( , 1999 also investigated the effect of defence spending on economic growth and provided a support for empirical findings by Benoit (1973 Benoit ( , 1978 
III. Modelling Framework and Data
The development of empirical model to examine the relationship between military spending and economic growth started by Feder (1983) dividing economy into export and non-export sectors and latter on, Feder (1983) model was also used by Ram (1986 Ram ( , 1995 , 
Where Y is real GDP or aggregate output, C is consumption in real terms, I is real investment, GE is real government expenditures on non-military sectors, X indicates real net exports of an economy or balance of trade. ME represents real military spending of an economy 8 . These variables are termed as exogenous variables and written as follows:
Where real taxes and real interest rate are denoted by t T and t R respectively. The present study follows Halicioglu, (2004) approach and real interest rate is considered as an exogenous variable 9 . Following above discussion, the empirical equation is modelled as 10 :
Where GDP is real GDP proxy for economic growth, ME denotes real military 
IV. Estimation Strategy
Ng-Perron test is applied for unit root problem while ARDL bounds testing approach is used to examine the cointegration between the running variables in the model.
Ng-Perron Test
Recently developed Ng-Perron (2001) 
The four statistics are listed below. µ are serially independent random errors with mean zero and finite covariance matrix. The presence of a significant relationship in first differences of the variables provides evidence on the direction of the short-run causation while a significant t-statistic pertaining to the error correction term (ECM) proposes the presence of significant long-run causation. However, it should be kept in mind that the results of the statistical testing can only be interpreted in a predictive rather than in the deterministic sense. In other words, the causality has to be interpreted in the Granger sense.
V. Empirical Estimation
The main objective of paper is to re-investigate the impact of military expenditures on Note: *, ** and *** denote significance at the 1%, 5% and 10% levels respectively.
The empirical evidence shows that all the variables have unit root problem at level. At 1 st difference, GDP, ME, GE and IR are found to be stationary. This shows that variables in the model are having unique order of integration. In such circumstances, we can apply ARDL bounds testing approach to cointegration to examine long run relationship between the variables of interest in the model. Before proceeding to two steps ARDL procedure, it is necessary to select appropriate lag length of variables and akaike information criteria (AIC) is used to select lag length. It is reported that computation of F-statistic seems to be sensitive with lag order of variables in the model (see Feridun and Shahbaz, 2010) . The VAR results show that lag order 2 is appropriate 15 . The number of total regressions generated by following ARDL methodology is (4+1) 2 = 25 in estimated equation-7. In the short run, economic growth is affected positively by 0. The straight lines represent critical bounds at 5% significance level. 
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The straight lines represent critical bounds at 5% significance level. The straight lines represent critical bounds at 5% significance level. The straight lines represent critical bounds at 5% significance level.
Short run model

The VECM and Direction of Causality between Defence Spending and Economic Growth
The presence of cointegrating among the variables leads us to perform the Granger causality test to provide a clearer picture for policymakers to formulate defence and economic policies by understanding the direction of causality between defence spending and economic growth. It is reported that variables are cointegrated for long run relationship and this leads us to apply VECM framework to detect direction of causality between the variables both for short-and short-runs. The results of Granger causality test are reported in Table-5 . The asterisks ***, ** and * denote the significant at the 1, 5 and 10 per cent levels, respectively.
The causality relation can be divided into short-and long-run causation as variables are cointegrated. The long run causality is indicated by the significance of coefficient of the one period lagged error-correction term 1 t ECT − in equations (11) to (14) to productive and efficient ventures to sustain the rate of economic growth. There is also bidirectional causal relation between economic growth and interest rate. It can be inferred on the basis of our findings that a rise in interest rate will granger cause economic growth inversely through investment-declining effect while economic growth inversely granger causes interest rate through real money balances enhancing-effect. The unidirectional causality is reported to be running from interest rate and defence spending to government non-military expenditures in short-and long-runs. This shows that an increase in interest rate will increase the rate of inflation that makes government non-military spending less efficient and expensive. The causality running from defence spending to government nondefence spending lends the support for popular perception that a rise in defence expenditures is generally accompanied with the decline in development expenditures.
Finally, there is unidirectional causality is found running from defence spending and government non-military expenditures to interest rate in long run. Overall, our results report that military spending granger causes economic growth which indicates that high military spending is retarding economic growth both for short-and long-runs.
VI. Conclusions and Policy Implications
The allocation of military and non-military expenditures for developing economies is one of the major policy issues which can direct the pace of economic growth. Therefore, the issue of military spending-growth nexus has been investigated using cross-section and time series data analysis across developed, developing and least developed economies by the researchers frequently. Various approaches including classical, neoclassical and 14. There are several factors that cause structural changes such as change in economic policies, financial or economic crisis, and institutional change in their structure.
15. The VAR lag length selection results are not reported but available upon request from authors.
